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Some Current Aspects and Probable Future 


Developments in the Agricultural 


a 1 
Limestone Project 
By J. R. BENT 


Director of Limestone Phosphate Department, 
Illinois Agricultural Association, Chicago, Ill. 


CONSIDER it an honor and a real 

privilege to be with you on this oc- 
casion and to be afforded this oppor- 
tunity to discuss with you, for a few 
moments, some current aspects and 
probable future developments in the 
agricultural limestone project. 

There are many sides to the agri- 
cultural limestone project, from any 
one of which I might approach the 
subject. It would be very easy to drop into the rut of 
merely proclaiming the value of agricultural] limestone 
to the individual farmer. That is a phase of the sub- 
ject which is of great importance but which has been 
stressed frequently and far and wide; while other 
phases, fully as important, have been relatively ig- 
nored. I might dwell at length upon the effect of the 
current conditions of the past year, with particular 
attention to the severe drought and the financial in- 
ability of the farmer. Again, I might discuss with 
you.many matters of importance bearing upon grades 
of material, both chemical and physical and the ways 
of evaluating the same. I might outline some of the 
many problems involved in production, marketing and 
utilization. 


Agricultural Limestone as Related 


to Our National Life 


But important as these various phases of the matter 


¥ are, I have chosen instead to dig deever into the sub- 


1Presented at the Fourteenth Annual Convention of the National 
Crushed Stone Association, held at the Hotel Jefferson. St. Louis, Missouri. 
January 19-22, 1931. 


@ Everyone recognizes the importance 
of agriculture to economic stability. 
Mr. Bent has raised some most interesting 
questions regarding agriculture's present 
plight, and although his article is of 
specific and pertinent interest to pro- 

ucers of agricultural limestone, we feel 
it will also make a decided appeal to 
everyone concerned with the country’s 
future welfare. 


ject and endeavor to draw for you, as best I can, a 
picture which has taken possession of my own mind. 
It is a picture of agricultural limestone’s place in our 
national life; its importance not alone in the develop- 
ment and conservation of soil fertility and agricultur- 
al welfare, but especially its place in determining our 
ability to continue to exist as a prosperous, healthy 
and happy nation. 

If some of the statements which I shall make may 
seem to you to be critical, I ask you not to interpret 
them as being prompted by any spirit of complaint or 
willingness to be fault finding, but rather to my de- 
sire to contribute, so far as I am able, to constructive 
analytical thought for the good of all. 

So much has been said about the ills of agriculture, 
during the last ten years, that any further comment 
along this line hardly produces a response, unless it be 
a feeling of fatigue, because this mournful note has 
been sounded so frequently. The general business 
depression of the last year or more has put commerce, 
manufacturing, transportation and other branches of 
our national activities onto the stage with agriculture, 
and in so doing has served somewhat to divert the 
limelight from the latter. Serious as is the plight of 
business in general, and deep-seated and difficult of 
solution as are some of the factors which contribute 
thereto, still most authorities believe that these condi- 
ions are temporary and that we will emerge from them 
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in due time if we but fix our faith, determination and 
efforts on that goal. The ills of agriculture, however, 
are not so easy of solution. The most important 
causes are fundamental and, so far, have not yielded 
adequately to any effort that has been made to correct 
them. The fact that a problem is difficult, and many 
attempts have failed to find a remedy, is no reason 
why we should henceforth ignore it or cease our efforts 
toward a solution. We should dig deeper and deeper 
and be prepared to sacrifice more and more in time, 
thought and effort, in our determination to find an ade- 
quate and workable remedy. I am making no plea on 
behalf of agriculture selfishly. Agriculture is not an 
independent field of endeavor which concerns only 
those who are directly engaged therein; it is the cor- 
ner-stone in the foundation upon which our national 
development and prosperity has rested. Throughout 
our national history our great statesmen and thinkers 
have given expression to their recognition of this fact. 

George Washington, in a message to the Congress, 
said, “Agriculture is of primary importance.” 

Abraham Lincoln, in one of his messages, said, ‘““Ag- 

riculture is the most valuable of all arts.” 

Daniel Webster said, “Let us never forget that the 
cultivation of the earth is the most important labor 
of man. Unstable is the future of a country that has 
lost its taste for agriculture. If there is one lesson 
of history which is unmistakable it is that national 
- strength lies very near the soil.” 

Roosevelt, in establishing his country life commis- 
sion, said, “No nation has ever achieved permanent 
greatness unless this greatness was based on the well- 
being of the great farmer class.” . . . “Our civiliza- 
tion rests at bottom on the wholesomeness, the attrac- 
tiveness and the completeness, as well as the prosper- 
ity of life in the country.” 

Lowden made the statement, “The agricultural prob- 
lem is not a class problem as many seem to think. It 
involves the very ‘existence of our institutions. No 
man can contemplate the future of America with as- 
surance unless America is to remain fundamentally an 
agricultural nation.” 


Overproduction is Chief Difficulty 


What is the plight of agriculture? Stated in one 
word I would say it is overproduction. 

How great is this overproduction? Is it merely 
temporary in character or is it likely to continue in- 
definitely? What is its effect upon agricultural wel- 
fare and the purchasing power of the farmer? What 
significant bearing does it have upon the use of fer- 
tilizers in general, and of more importance to you, 
what should be its effect upon the need for and prob- 
able use of agricultural limestone? Is it true, as 
many seem to think, that any increasing of the pro- 
ductivity of the soil, by the use of limestone, the grow- 
ing of legumes and the application of commercial fer- 
tilizers and fertilizing materials, can result only in a 
further increase of total production with a consequent 


further increase of the burdensome surplus which is 
breaking the back of agriculture and thus complete 
the ruination of the farmers who are progressive 
enough to adopt these modern methods? These are the 
questions which I would like to discuss briefly with you 
today. These various questions are inseparable; they 
are all fundamental parts of the one great problem and 
it is because they have such a vital bearing upon the 
limestone quarrying industry, and have received rela- 
tively so little attention and analytical thought, that I 
feel they are deserving of your time and attention to- 
day. 


Extent of Overproduction 


First, how great is this overproduction? Speaking 
in terms of grains alone (corn, oats, wheat, barley and 
rye) and using the last five years’ average as our cri- 
terion, it has been estimated by competent authorities 
that the production in the United States is roughly 
15% in excess of the domestic needs. Grains are some- 
what interchangeable and a surplus or shortage in one 
has some bearing upon the others; however, most of 
the surplus, in the case of grains, in the last analysis 
reflects its effect in wheat, which is the one exportable 
grain and must compete in the world-wide markets 
under the laws of world-wide supply and demand. It 
does not take a very large surplus of any commodity, 
manufactured or agricultural, raw or finished, to dis- 
proportionately, and more or less disastrously depress 
the market for that commodity. In the case of manu- 
factured products controlled by relatively few indi- 
viduals or corporations, the problem of a hurtful sur- 
plus is a relatively simple one and should be, compara- 
tively speaking, avoidable. The solution lies in con- 
trolled production to fit demand, and has been invoked 
successfully repeatedly. But just in proportion 
as a commodity is produced by larger numbers of prod- 
uctive units, and just in proportion as the producers 
are unorganized, the problem becomes more serious. 
It reaches its maximum development and acuteness in 
the case of agicultural products. The uncertainties 
of weather and the part nature will play complicate 
the matter further and greatly. Is surplus agricul- 
tural production temporary in nature or is it basic 
and more or less permanent? This cannot be answered 
without reference to world-wide statistics and trends, 
so I feel I am justified in seeming to digress at this 
point sufficiently to give you a few facts and figures 
made available through Federal Government agencies. 


Influence of Growth of Population 


Obviously the surplus is but the difference between 
production and consumption, therefore the size and 
growth of population has a very great and direct bear- 
ing thereon. During the past century the United 
States has increased nearly tenfold in population, but 
since 1921 the rate of increase in this country, has 
shrunk 22%. This decrease in the rate of growth is 
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largely associated with the great shift which has taken 
place between rural and urban population. The size 
of the average city family always has been smaller 
than the size of the average rural family. The city 
family is seldom more than a social unit and is rapidly 
ceasing to be even that. The rural family, on the 
other hand, continues to be both a social and an indus- 
trial unit. Even though the relative rate of growth 
may be slowing up, it is estimated that our total popu- 
lation will continue to increase until about 1960, at 
which time we will reach a maximum of 160,000,000 
people and from that time on will begin to decline. 

The northern and western European nations in the 
past have been markets for American agricultural 
products but during the past twenty-five years the 
population in this portion of the globe has remained 
substantially stationary while agricultural production 
in that area has been increased, through modern me- 
chanical methods and the application of the results 
of scientific research. Henceforth these countries 
may cease to be large markets for us. 

The population in Russia has been growing rapidly 
and promises ere long to absorb its present surplus 
of grain, which at present is such a potent factor in 
depressing the world market for wheat. 

Asia continues to increase in population and is just 
entering upon an era of industrialization which is 
likely to bring about great changes in the amount and 
character of food consumed by this great portion of 
the human race. 

Southern Europe has shown some tendency to in- 
crease in population which possibly may out-run the 
increased agricultural production in those nations, 
notably in Italy, under the ambitious program out- 
lined by Mussolini. 


Population Not Only Factor 


There are other factors, however, besides population 
which affect consumption of agricultural products. As 
labor has become more and more emancipated by the 
mechanical developments of the age, heavy consump- 
tion of foods, of the fuel type, has become less per cap- 
ita. There has been a very pronounced shift from 
the human consumption of cereals toward the con- 
sumption of sugar, milk and meat. The consumption 
per capita of cereals has decreased 100 pounds per an- 
num or 30% since the pre-war period 1909-1913. 
Sugar has shown a 35% gain; milk 24% gain and pork 
15% gain. Domestic consumption of cotton per cap- 
ita has remained stationary, largely due to other uses 
being developed which have offset the reduction in its 
use for clothing. There has been an increased con- 
sumption per capita in tobacco and vegetable oils. 
Some of these shifts in character of consumption have 
brought about regional shifts in production areas but 
There are other 
factors, such as erosion and depletion of soil fertility 
which are likely to have more far-reaching effects upon 
area shifts. Summarizing these facts as to consump- 
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tion, the trend in exports has been a rapid decline 
recently, while in the next 30 years the increase in 
population of our own country will require some slight 
increase in crop area. Domestic needs will increase 
about 30% in that time. 

Now, what are some of the facts pertaining to pro- 
duction? Previous to the World War there was a 
large expansion of crop area in the United States. 
There has been a slight further gain since the war. 
Previous to 1910 there was a steady increase in the 
per acre yield. Since 1910 this has gained a little. 

The development of mechanical farming; the de- 
velopment of more productive crop varieties; the de- 
velopment of higher classes of livestock, which make 
more efficient use of feeds; more scientific methods of 
tillage, and, lastly, more efficient and conservative 
methods of harvesting, all have been effective in off- 
setting the depletion in soil fertility. They have en- 
abled farm production per man to increase 25% since 
the war and 35% since 1910. 

Is it any wonder with production per man in- 
creasing; with total production in excess of demand; 
and with the surplus seriously depressing the market 
and making the agricultural industry unprofitable and 
unattractive; that we should have reluctance on the 
part of the farmer to use fertilizers and soil-building 
methods? I feel keenly that as a nation we have 
either drifted, or have been forced into an attitude of 
indifference toward the problem of soil fertility which, 
if allowed to continue, will prove suicidal in the end. 


Soil A Valuable Natural Resource 


The late Dr. Van Hise, formerly president of the 
Wisconsin State University and himself a noted geolo- 
gist, made the significant statement that, “The surface 
layer of soil, manufactured by the processes of nature 
through millions of years, is the most precious re- 
source of the nation. Of all our duties to our de- 
scendants that of maintaining the soil unimpaired in 
thickness and in richness is the most serious.” 

Mrs. Newton B. Ashby, sister of the late Henry C. 
Wallace, former Secretary of Agriculture, said, “The 
farmer is picking the pockets of his grandson’s first 
pants. He is robbing future generations. The farm- 
er is the keeper of the earth, and the hope of the na- 
tion’s food supply is conservation of the soil. But the 
soil could be used up in one generation if not farmed 
properly.” 

Before turning to the last of the questions I have 
outlined; that is, “What bearing does the crop surplus 
situation have upon the need for the use of limestone?” 
I would like to take one more side trip with you and 
point out what has been going on in the way of deple- 
tion of our soil resources. 


rt 


Soil Resources Rapidly Being Depleted 


Dr. O. E. Baker, Senior Economist, Division of Land 
Economics, Department of Agriculture, says that “The 
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estimates of well informed persons indicate that 
during the brief space of 50 to 150 years, varying with 
the region, since the forest was cleared or the prairie 
sod plowed for crop production, probably one-half, 
possibly one-third of the original soil resources of fully 
half the arable land of the nation has been lost. More- 
over, it appears that the time is rapidly approaching 
when, owing to soil losses, the cultivation of many 
farms will be no longer profitable, if indeed possible, 
and agricultural production will decline in numerous 
localities.” 

He further states that the loss from all sources 
(cropping, leaching and erosion) “appears to be at 
least 5,000,000 tons each year of nitrogen, 3,000,000 
tons of phosphoric acid, and 28,000,000 tons of potash 
and the loss may be many times that amount.” 

Gullying is not the only form of erosion; it is but the 
evidence of erosion in its late stages. Even more 
serious, perhaps, is the erosion which is not so visibly 
evident, which takes place in the top soil, without 
gullying. Valuable food elements are carried away 
in suspense as well as in solution but the top soil 
with its organic matter resists, for awhile, the evi- 
dence thereof by gullying. The sub-soil which lacks 
the organic binder, once reached in the eroding proc- 
ess, yields rapidly to gullying. A Mr. Mason (en- 
gineer) made a careful comparison of the thickness 
of the top organic soil in fields which have been culti- 
vated as against uncultivated neighboring land on the 
Illinois Central right-of-way and found that on the 
best level-lying relatively fertile Illinois land about 
eight inches in thickness has disappeared during the 
time it has been under cultivation. 

It has taken many thousands of years for nature to 
make this soil from the original rocks. When it is 
gone man cannot replace it during the course of many 
life-times. Man, however, by proper methods of till- 
age and soil conservation, largely can prevent further 
loss through erosion, cropping and leaching and can 
maintain for posterity this God-given heritage. But 
will he do it, if by so,doing he is increasing the disas- 
trous effect of crop surpluses? 

What are some of the facts pertaining to leaching? 
It is very hard to get facts for the United States as a 
whole. Different states or portions of the country 
differ very greatly in topography, type of soil, crops, 
climate, rain fall, etc., and adequate experiments have 
not been conducted in all parts of the country. How- 
ever, the Kentucky Experiment Station has done some 
very valuable work in the analysis of the Mississippi 
River waters and measurement of its flow at various 
stages and from the facts so determined have calcu- 
lated that 22,000,000 tons of the pure element calcium 
and 5,000,000 tons of the pure element magnesium, or 
in terms of carbonates, 69,000,000 tons of calcium car- 
bonate equivalent, annually are being robbed from the 
Mississippi River drainage area and carried to the 
Gulf of Mexico. Of course, it is true that this does 
not all come from the top or tillable soil; some of it 
comes from the sub-soil and some from the underly- 


ing beds of limestone. It is also true that the losses 
in the more humid regions east of the Mississippi 
must be greater than are the losses in the arid regions 
farther west. It has been estimated that the loss 
from Illinois soil alone is about 1,800,000 tons per 
year or about twice the amount that Illinois farmers 
are applying to their soil in the form of agricultural 
limestone and other liming materials; and yet Illinois 
is doing more in this line than any other state in the 
Union. 

The Cornell Agricultural Experiment Station has 
conducted a ten-year research study which has led to 
the conclusion that there is an average drainage loss 
of calcium in New York amounting to 557 pounds per 
acre on bare soil; 345 pounds on land under a rotation 
in which legumes are a part and 363 pounds on grass 
land. Bear in mind this refers to the element calcium, 
not calcium carbonate nor magnesium carbonate. The 
loss in total carbonates would be relatively larger—ap- 
proximately two and one-half times greater for cal- 
cium carbonate alone. 

Bulletin No. 695 of the United States Geological 
Survey says that there are 6,000,000 square miles of 
tillable land in North America in which the total loss 
of all minerals, through solution, averages 79 tons per 
acre per annum; or the amazing total of 474,000,000 
tons for the entire country. The average analysis 
while covering all mineral elements, shows the same 
to be mostly plant foods. The element calcium alone 
makes up 19.36% of the total and magnesium 4.87%, 
thereof. 

E. H. Worthen of Cornell has summarized these tre- 
mendous figures in a simple statement to the effect 
that the average loss in normal soil and under normal 
humid climate is 500 pounds of combined calcium and 
magnesium carbonates per acre, per year. In other 
words, it would take a ton application of agricultural 
limestone each four years on every tillable acre in the 
United States to offset the natural depletions that are 
taking place. Against this my own state, which uses 
more than anv other, has applied limestone to about 
15% only of its crop area. 


Soil Depletion 
and Overproduction 


How are we to reconcile the problem of this deplor- 


able depletion of our soils with the equally deplorable 


problem of the overproduction of crops? Does it 
mean, as so many seem to think, that we should cease 
to use fertilizers and limestone and cease to grow 
legumes which increase the productive capacity per 
acre bv restoring humas and nitrogen to the soil? To 
conclude that it does, it seems to me, would be to take 
a shallow or short-sighted view of the problem. The 
solution does not lie in reduced production per acre, 
but in reduced acreage. At this point I would like to 
quote, in summarized form, from the annual report of 
Secretary Hyde, of the Department of Agriculture, 
which report was issued last month, as follows: 
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After noting the reduced world demand for farm 
products, he emphasizes the importance of production 
adjustments as one factor in improving the relation- 
ship of the agricultural industry as a whole with its 
market opportunities. 

In urging acreage adjustments, the Secretary de- 
clares that the answer to overproduction is less pro- 
duction. By this time it is evident, says the report, 
that supply and demand conditions cannot be set aside 
by legislation, that the dumping of surpluses abroad 
is not feasible, that the indefinite storing of surpluses 
tends to prevent, rather than to cause, a rise of prices, 
that tariff duties are not effective on commodities pro- 
duced largely for export, and that subsidies would 
increase rather than restrain production. 

Urging the voluntary curtailment of production, the 
Secretary says that the problem of readjustment 
varies with regions and with individual farms. This 
fact, he says, justifies a flexible adjustment policy, but 
not a refusal to make adjustments. He declares it 
does not follow, because some farmers can produce 
at a lower cost than others, that the low cost farmers 
should do nothing to prevent overproduction. More- 
over, wise acreage adjustments, the report adds, can 
help to decrease the unit cost as well as the volume of 
production. This effect is produced by the elimination 
of the higher cost acres, and the concentration of the 
remaining production on the more productive land. 


A Rational Land Utilization 
Policy Needed 


Conditions emphasize, though they do not create, 
the need for a rational land utilization policy. 

Such a policy, the report adds, calls for: (1) a scien- 
tific classification of our land resources, so that crop, 
pasture, and forest requirements may be met more 
efficiently, because knowledge of land resources is in- 
dispensable to the wise direction of production; 
(2) the necessary contraction of farm acreage in some 
areas, and an equally necessary check upon expansion 
in others; (3) steps by public agencies, local, state or 
Federal, to divert tax-delinquent lands or lands obvi- 
ously submarginal for farming purposes to other than 
farm uses; (4) reconciliation of our national reclama- 
tion policy with the need for restricting farm produc- 
tion; (5) acceleration of public reforestations; (6) de- 
termination of a public-domain policy which shall serve 
equally the interests of the local farming and grazing 
industry, the interests of agriculture as a whole, and 
the interests of the Nation; (7) provision for informa- 
tion which shall guide private enterprise in land set- 
tlement. 

There are two or three conclusions in Secretary 
Hyde’s report which to my mind especially demand 
serious consideration. I refer to the checking of un- 
_ wise expansion of crop areas through land reclamation 
_ projects, and the contraction of areas already under 
cultivation by restoring some of these areas to forests 
and some to grass lands, for which uses the Lord or- 


Y 
iginally intended them. Some of the heaviest losses 
through erosion have been in areas that once were 
the finest grass lands on the continent but which have 
not proved especially successful as crop producing 
lands and which have been easily carried away by 


streams and rivers because they lacked sufficient or. 
ganic binder. 


Solution Lies in Reduction 
of Acreage 


Much stress has been laid in recent years upon the 
importance of farmers, who are producing crops of 
which there is a surplus, resorting to so-called diversi- 
fied farming. It seems to me that much of this talk 
has been superficial and ill-advised. Adaptable di- 
versification is an efficient policy for the individual 
farmer, but the difficult plight of agriculture as a whole 
is not helped by chasing the surplus production from 
one crop to another or from one area to another. We 
will never get anywhere by playing tag with ourselves. 
Instead of lessening the total surplus problem by so do- 
ing, we are in danger of increasing the average unit 
cost of production for many of the crops by encourag- 
ing the growing of them in areas not well adapted 
thereto. As the Secretary has well said, the solution 
for over-production is reduced production and the bur- 
den of my talk today is that such reduction should be 
by acreage instead of in production per acre. If I am 
right in the statement that our grain surplus is about 
15% and we could find a way, or adopt methods, under 
which 85% of the present average grain crops could be 
produced on about 75% of the present acreage, we 
would have completely reversed the picture. The unit 
cost of production would be reduced by the greater 
yield per acre and the market price per bushel would 
be increased by the elimination of the burdensome sur- 
plus. 

How can this be accomplished? Admittedly much 
can be done by educational means and the advance- 
ment of organized cooperation among the farmers 
themselves but it is too much to expect that each 
farmer will voluntarily do his part in bringing about 
this reduction. So long as it is true that the individ- 
ual who stays out of any such organized effort will re- 
ceive his share of the benefit without making his share 
of sacrifice, the selfish incentive is for each individual 
to stay out instead of to cooperate. Either a way 
must be found for making it selfishly and directly at- 
tractive to each individual to do his part, or a way 
must be found for compelling him to do so, if the situ- 
ation is to be adequately remedied by intelligent, con- 
structive methods. Failing of such constructive re- 
sults there is but one alternative, the cruel law of the 
survival of the fittest, will finally solve the problem for 
us by the destructive elimination of those individuals 
and acres which cannot longer compete. Legislative 
and government action should not be resorted to light- 
ly, or in preference to voluntary action, but to the ex- 
tent that the farming portion of our population is un- 
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able to achieve the necessary goal, through efforts at 
self-help, it is in the interest of the nation as a whole 
to lend assistance through government action. We 
are not lacking some precedent in this direction. For- 
est preserves have been established under which the 
owner agrees to leave the land idle in forest, and the 
government agrees that while so idle and unproduc- 
tive of revenue return, the owner shall be relieved 
from taxation thereon. Why cannot the same prin- 
ciple be applied to cultivated land? When asked the 
question, “What shall we do with the surplus acres?” 
Alexander Legge replied, “The best answer I can give 
is. to do nothing with them.” I do not believe that Mr. 
Legge intended this to be taken too literally. I would 
like to supplement his statement by suggesting that 
the surplus acreage be laid idle so far as current reve- 
nue production is concerned but, instead of being al- 
lowed to deteriorate through the development of weeds 
and losses through leaching and erosion, that these 
surplus acres be “salted down’, so to speak, in legumes 
(sweet clover, where climatic conditions make such 
possible, but at least some form of legumes adaptable 
to the local condition). Why cannot a selfish induce- 
ment be made through the abatement of taxes on all 
acres thus laid semi-fallow in_ self-perpetuating 
legumes? If abatement of taxes is not a sufficient in- 
ducement, why would we, as a nation, not be better 
off in the end, if we actually subsidized such acreage 
’o the extent found necessary to accomplish the de- 
sired end? I estimate that an increase of 140% over 
the present acreage in legumes, in the grain belt of 
the United States, would solve the problem by reduc- 
ing such grain acreage approximately 25% and by 
making it necessary for the remaining acres to be more 
productive per acre, in order to meet domestic de- 
mand. Land laid idle in legumes is improving in fer- 
tility and in physical condition and when it becomes 
its turn to go under the plow the yield per acre will be 
greater and the cost per bushel will be less. To the 
extent land might be returned to forest and to grass, 
the foregoing estimate would be reduced. 


Agricultural Limestone Demand 
Should Be Increased 


Of course, you have anticipated me at this point. 
An increase in legume acreage means an increase in 
agricultural limestone requirements and your indus- 
try should be and I feel is, tremendously interested in 
this problem for that reason. Here is where I wish 
to ask some well meant questions. What have you 
been doing about it? Isn’t it true that too much of the 
money and thought of your industry, as a whole, has 
been spent on determining who shall get the available 
business. instead of how you can develop the aggregate 
demand? To what extent has your industry taken an 
active hand in legislative proposals and economic 
studies which bear upon this agricultural surplus 
problem? How much have you done as an organized 
industry in research work intended to make your ag- 


ricultural limestone products better adapted to the 
purposes for which they are intended? Individual 
quarry operators have done much, but I refer to the 
industry as a whole. The real competition which the 
agricultural limestone producer has today is not some 
other limestone producer but is the producer of some 
other product which is making a stronger bid for the 
limited dollar of the farmer. 

The maintenance of soil fertility (and agricultural 
limestone is but one factor therein) is becoming more 
complex every year. As I have already said, our soils 
are depleted not only in calcium and magnesium but 
in other plant foods as well. Scientific agricultural 
knowledge and the art of operative agriculture have 
been stepping forward rapidly. The laggard is find- 
ing the competitive going both fast and hard. The ag- 
ricultural limestone producers can well afford to take 
their rightful place in the front rank of such progress. 

I would like to touch upon matters pertaining to 
classification and grading of agricultural limestone 
both chemically and physically and also upon some of 
the problems of production, distribution and use, but 
I am afraid time will not permit. I must, therefore, 
be content with pointing out that some of our supplies 
of agricultural limestone are in nature a by-product 
of the crushed stone industry; that in some localities 
they are a co-product with other sizes of stone,. under 
which classification the operator adjusts his crushing, 
pulverizing and screening scheme so as to balance the 
various sizes, including agricultural limestone, with 
commercial demand. In other cases the product is a 
direct product, being independently pulverized or 
milled from carefully selected raw stone. This three- 
sided character of material, so far as sources are con- 
cerned, is likely to continue but in determining what 
size and grade of material a producer should market 
or a consumer should use, it is necessary to consider 
the purpose for which it is to be used and the need 
which it is intended to satisfy. The use for limestone, 
agriculturally speaking, is not limited to one consider- 
ation. Its great value lies in the fact that it accom- 
plishes many desired ends. 


Too Much Emphasis 


On Neutralization 


Too much emphasis, relatively, has been placed upon 
the neutralization of soil acids. Perhaps soil acidity 
is as much a symtom as it is a disease. In addition to 
neutralizing soil acids, lime in the soil promotes the 
development of useful and necessary bacterial life, in- 
cluding the bacteria which are capable of capturing 
atmospheric nitrogen and converting it to available 
nitrates. Limestone supplies directly calcium and 
magnesium which are essential plant foods. Lime- 
stone improves the physical character of soil, floccu- 
lating or making lighter the pasty clay soils and giving 
body and binder to the loose or sandv soils. Whether 


agricultural limestone for a given field should be high 
(Continued on page 25) 
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Expansion and Contraction of Concrete 


By A. T. GOLDBECK 


Director, Bureau of Engineering, 
National Crushed Stone Association 


T has become the habit to think of quality of, con- 
crete in terms of its compressive strength. There 
are many other qualities, however, which are equally 
important. In certain types of structures, the expan- 
sion and contraction changes in concrete are of the 
utmost importance and these qualities must be given 
consideration in concrete highway design. It appears 
that certain types of concretes expand and contract 
more than others. Concrete changes in volume due to 
temperature change and also to change in its moisture 
content. For illustration, when moisture drys out of 
concrete, shrinkage takes place just as in the case of 
decrease of. temperature. When moisture is absorbed 
by the concrete it swells. All concretes are not af- 
fected in like manner due to the absorption of moisture 
and there are a number of different factors which 
control the amount of the swelling or shrinking. One 
of these is the richness of the mix and still another is 
the age of the concrete. In practice there seems to be 
some indication that the type of aggregate might have 
some effect on the shrinkage of concrete and it was 
to investigate this phase of the subject that the pres- 
ent investigations were undertaken. 

It has been the observation of the writer that cer- 
tain types of aggregates are particularly harmful in 
causing high volume change. For illustration, light 
slags have seemed to cause excessive expansion in the 
presence of excess moisture and the result of this ac- 
tion is to cause the blowing up of concrete bases and 
pavements where such aggregate has been used. This 
action does not always take place but there are enough 
cases of this kind to warrant its investigation. Labo- 
ratory investigations were, therefore, made on slag 
concrete containing a wide range in weight of slag 
and on other concrete. 

The specimens used for this purpose were the broken 
ends of concrete beams 6 in. by 6 in. in cross-section 
and the gage length was 10 inches. The concrete was 
mixed in the proportions of 1:2:3 by dry, rodded vol- 
ume and it was cured for 28 days in the moist room. 
After breaking off one end of each concrete beam which 
was originally 36 inches long, the remaining portion 
was placed back in the moist room for a period of two 
months longer when the beams were again broken. 
These ends, broken off at 28 days were stored in the 
air and finally the expansion and contraction measure- 


ments were undertaken at an age of approximately. 


eight months. 
' For the purpose of taking expansion measurements, 
brass plugs were set on each side of each specimen at 
a gage length of 10 inches and holes were drilled in 


@ Concrete expands and contracts under 
different climatic conditions. This phe- 
nomenon is one of the utmost importance 
in the design of concrete highways. 
These volume changes are due to change 
in moisture content and to change in 
temperature. The type of aggregate is 
an important consideration and the 
following article gives the results ob- 
tained from volume change experiments 
— different types of aggregates were 
used. 


these plugs with a No. 56 drill. The Whittemore 
strain gage was used in making the measurements. 
This gage reads with an accuracy of .0001 of an inch. 
To correct for temperature errors in the instrument, a 
gage bar immersed in ice water was read at frequent 
intervals and temperature readings were also taken on 
the specimens. All of the specimens were in an air 
dried condition before beginning the test and they 
were then immersed in water and readings were taken 
at frequent intervals, especially during the early 
period of the test. 

Limestone concrete specimens made in exactly the 
same manner and at the same time as the slag concrete 
were also tested for their change in volume. For the 
sake of convenience the slags have been grouped into 
what might be termed a “light” group, a “medium” 
group and a “heavy” group. The light group includes 
slags of 70 lbs. in weight and under; the medium group 
from 70 to 80 lbs. and the heavy group above 80 lbs. 
in weight. 

As will be seen in Fig. 1, light slags show the high- 
est expansion and two of the samples, Nos. 15 and 7, 
respectively, the slags weighing only 59.7 and 57.8 lbs., 
respectively, showed the highest expansion of all. 
There was practically no difference in the expansion 
between the limestone concrete and the concrete made 
with the heaviest slag. The maximum expansion of 
the medium weight slags during the period of immer- 
sion which extended up to 145 days was approximately 
.00035 inches per inch of length and the limestone con- 
crete at the same period showed an expansion of .00027 
inches per inch of length. Apparently, then, the medi- 
um weight slags have about 30 per cent higher expan- 
sion due to moisture than this particular limestone 
concrete. The very lightest slag had a maximum ex- 
pansion at 145 days of .00049 inches per inch of 
length which is .00022 inches, or approximately 81 per 
cent greater expansion than in the limestone concrete. 
Two of the light slags, however, showed just about the 
same expansion as the limestone concrete and still two 
other light slags were higher in expansion than the 
limestone. 

It seems to be indicated, however, that the very light- 
est particles of slag have an influence in increasing the 
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expansion of the slag concrete and perhaps even though 
the average weight of slag may be classed as medium, 
if it has a high percentage of the light particles and a 
high percentage of heavy particles, the light particles 
might cause undue expansion. ; 

At the end of 45 days all of the specimens were sub- 
jected to freezing to determine what effect this might 
have and, finally, after the freezing process the speci- 
mens were all allowed to dry in the air. As seen by 
the drop in the curves, all of the specimens immediate- 
ly showed shrinkage. Shrinkage of the limestone con- 
crete seemed to be more rapid than that of most of the 
slags, possibly due to the retention of water by the 
porous slags. 

Most of the blow-ups occur in concrete roads during 
the Spring of the year when there is the combined ex- 
panding effect of moisture in the concrete and high 
temperature. Later on in the Summer as the moisture 
is evaporated, notwithstanding the possibly higher 
temperatures which exist, many of these blow-ups re- 
cede and the road settles back into place in many 
cases. Because of the combined effect of moisture and 
temperature in expanding concrete, it was felt advis- 
able to study this phenomenon as it may be affected by 


purpose the specimens were first measured when they 
were at a temperature of approximately 80°F., this 
temperature being maintained by immersing them in 
water. The water temperature was then gradually 
raised until it reached a temperature of 120°F., and 
the specimens were kept in the water at this tempera- 
ture until they were uniformly heated. Again, strain 
gage readings were taken to determine the amount of 
the expansion and the results from these specimens 
are shown in Fig. 2. It will be noted that the curves 
for the various weights of slag and also for the lime- 
stone concrete seem to have approximately the same 
slope, indicating that the coefficient of thermal expan- 
sion is about the same in all cases, irrespective of the 
characteristics of the coarse aggregates. To carry this 
study further the specimens were frozen solidly dur- 
ing a period of 24 hours and measurements were taken 
on the frozen specimens. These measurements are 
shown on the left portion of the curve in Fig. 2. The 
slopes of these curves give a measure of the coefficient 
of expansion per degree Fahrenheit, and the average 
coefficient for all of the specimens was approximately 
.0000048 inches per degree Fahrenheit. 

No conclusions are warranted as the result of these 


the characteristics of the coarse aggregates. For this investigations although there is a very strong indica- 
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Fig. 1—Expansion and contraction of concrete due to moisture changes 
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tion that concrete made with light slag expands more 
than concrete made with heavy slag or with limestone 
coarse aggregate. One important fact to notice is that 
frozen concrete shows no expansion due to the expand- 
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Fig. 2—Changes in length of concrete due to temperature 
change 


ing force of the ice within the pores. On the contrary, 
normal contraction does not seem to have been altered 
by the freezing. These expansion measurements 
should be useful in connection with the design of con- 
crete structures, particularly as regards the spacing 
and thickness of expansion joints. 


Meeting of the Joint Committee on Concrete 
and Reinforced Concrete 


HE Joint Committee on Specifications for Concrete 

and Reinforced Concrete met in the rooms of the 
Western Society of Engineers, Chicago, on February 
27 and 28. This Committee, which is made up of five 
representatives each of the American Society of Civil 
Engineers, American Society for Testing Materials, 
American Railway Engineering Association, Portland 
Cement Association, and the American Concrete Insti- 
tute, is a reorganization of the Committee that made 
reports on concrete specifications in 1921 and 1924. 

A number of developments since the 1924 report 
makes certain changes in the specification desirable. 
Among the advances which have been made, relating 
to concrete as a material in recent years, the most 
significant are the developments in cement, use of 
ready-mixed concrete, and a more widespread under- 
. standing of the design of mixtures with increasing 
attention to field control. 

In the field of design, an outstanding development 


which should be covered in future reports of the Com- 
mittee is the tendency towards the greater use of rigid 
frame construction. 

All these developments are to be given consideration 
by the reorganized Committee in addition to a general 
study of the 1924 report with a view to improving its 
presentation and widening its scope. 

The Committee proposes in its report to separate 
portions which are in the nature of specifications and 
those which are in the nature of recommended prac- 
tice. It is planned also to add as an appendix the 
technical data upon which the recommendations of the 
report are based. The Committee is considering the 
necessity of distinguishing between the requirements 
for so-called outdoor concrete and concrete in loca- 
tions such as heated buildings not exposed to the effect 
of weather. Watertightness as an element of dura- 
bility will be recognized as one of the essentials of 
concrete for outdoor exposure. The necessity for this 
tas been brought about by the recent development of 
generally higher strengths in portland cements. Fol- 
lowing the practice which has become quite general 
of designing concrete for a given strength require- 
ment, it is possible with these newer cements that 
mixtures will result which are too lean for proper 
durability. Some limitation will, therefore, be placed 
upon the cement content to avoid this difficulty. 

In the field of design of reinforced concrete, the 
Committee proposes to present the recommendations 
in regard to moment coefficients by putting primary 
emphasis on the general case of unequal spans, thus 
reversing the arrangement in the 1924 report in which 
the emphasis is placed on a series of equal spans. 
Moment coefficients will be given only for the case of 
equal spans and these will be presented with separate 
coefficients for live and dead load. 

The next meeting of the Committee has been set for 
June 22 and 23 in Chicago. 


Government Statistics of the Cement Industry 
For the Month of February 


American Portland cement mills still show a decline 
in the ratio of operations to capacity as indicated by 
the figures for the twelve months’ period ending Feb- 
ruary 28. According to statistics released recently by 
the Bureau of Mines of the Department of Commerce, 
the ratio of operations to capacity for the last twelve 
months was 59.7 per cent. The ratio percentage for 
the twelve months ending February 28, 1930, was 65.6 
per cent, and for the twelve months ending February 
28, 1929, was 71.0 per cent. 

During the month 5,920,000 barrels were produced, 
5,048,000 barrels were shipped, and stocks on hand at 
the end of the month were 28,478,000. Production in 
February, 1931, was 27.5 per cent less and shipments 
28.0 per cent less than in February, 1930. Stocks at 
the mills were 0.8 per cent more than a year ago. 
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Notes of Interest to Aggregate Producers 


N THE JANUARY, 1931, issue of the Journal of the 
American Concrete Institute’ there is published a 
report by Committee No. 101 of which Mr. H. F. Gon- 
nerman of the Portland Cement Association is Chair- 
man. This Comittee makes an annual survey of the 
current research and the present report contains many 
items of interest to aggregates producers. Some of 
these items are published herewith as they occur in the 
above mentioned report. 


Effect of Mixing Coarse Screenings with Sand which does 
not Meet Specifications: (Kentucky State Highway Depart- 
ment and University of Kentucky, Lexington.) This procedure 
has been in operation for two years, with excellent results. A 
complete report on the findings from this study will be published 
soon. 

Durability of Concrete Made from Unsound Stone: (Ken- 
tucky State Highway Department and University of Kentucky, 
Lexington.) This investigation included tests on concrete made 
‘with 50 and 100 per cent unsound fine coarse aggregate. Con- 
crete made with 100 per cent unsound aggregate and exposed 
to weather tested as follows: 3 per cent increase in strength 
from 28 days to 6 months, with no failures due to disintegra- 
tion; 11 per cent decrease in strength from 6 months to 1 year, 
one specimen in three having failed through disintegration; 44 
per cent increase in strength from 1 year to 2 years, with two 
failures due to disintegration. 

Concrete made with only 50 per cent unsound aggregate 
tested as follows: 36 per cent increase in strength from 28 days 
to 6 months; 13 per cent increase from 6 months to 1 year; 
27 per cent increase from 1 to 2 years. In this group of tests 
there was some crazing but no disintegration. Tests will be 
made through the 5-year period. } 

Well-Graded Washed Sand Versus Crushed Granite Screen- 
ings as Fine Aggregate: (University of Colorado, Boulder.) 
For the conditions of these tests the granite screenings gave 
concretes which were decidedly above those from the washed 
sand in strength and fully equal to them in workability. These 
tests were with identical coarse aggregates and water-cement 
ratios. Mixtures of sand and screenings gave strengths below 
those for the screenings alone but above those for the washed 
sand. 

Limestone and Gravel Used as Coarse Aggregate: (Penn- 
sylvania Department of Highways, Harrisburg.) Tests were 
made to compare the relationship between strength of concrete 
in which limestone and gravel were used as coarse aggregate. 
Modulus of rupture tests were made on concrete beams and 
compression tests on concrete cylinders at ages of 1 day to 1 
year. At all ages the crushed limestone gave higher strengths 
than the gravel. The modulus of rupture of the limestone 
concrete at various ages ranged from 10 to 20 per cent higher 
than that of the gravel concrete. In compression, the limestone 
concrete was between 20 and 35 per cent higher than the gravel 
concrete, 

Use of Soft Limestone in Concrete: (Iowa State Highway 
Commission, Ames.) Tests were made to determine the effect 
on strength and durability of concrete of the use of relatively 
soft limestone as coarse aggregate. Six by 6 by 30 in. beams 
and 6 by 12 in. cylinders were made using normal limestone 
in one group, and a very soft limestone in companion specimens. 
Strength tests indicate a slight decrease in both flexural and 
compressive strengths, particularly for soft limestone which 
was found to be unsound in the sodium sulfate soundness test. 


F 1 Published by the American Concrete Institute, 2970 West Grand Blvd., 
Detroit, Michigan. 


@ Abstracted. from the Report of Com- 
mittee No.101 of the American Concrete 
Intitute on “Current Researches on Plain 
and Reinforced Concrete and Related 
Materials.” 


Study of Relation Between Coarse Aggregate Content and 
Quality of Pavement Concrete: (U.S. Bureau of Public Roads, 
Washington.) The object of this investigation was to deter- 
mine the effect of variations in the amount of coarse aggregate 
on workability and quality of Portland cement concrete in 
pavement slabs constructed with standard equipment. The 
study involves the construction of approximately one-half mile 
of concrete pavement 9 ft. wide and 7 in. thick, constructed 
in 9-ft. sections. Both crushed stone and gravel were used as 
coarse aggregate and the proportions varied from a distinctly 
over-sanded mix (1:2:3%) to mixes containing as high as 4% 
parts of crushed stone and 5% parts of gravel. Observations 
were made on the relative workability of the various concretes 
when finished with both of the standard finishing machines 
now on the market. The quality of the concrete was determined 
by flexural tests on concrete beams 27 in. wide and 5 ft. long 
taken from the test sections. Other tests for quality, such as 
compression tests on cores drilled from the slabs, and freezing 
and thawing tests of concrete specimens taken rrom the beams, 
were also made. 

Effect of Crusher Dust on the Strength and Other Properties 
of Mortars and Concretes Made from Crushed Granite: (Uni- 
versity of Colorado, Boulder.) Crusher dust (of the same mate- 
rial as the aggregates 0-100 grading) was added to mortars and 
concretes as a check on the extent to which accidental concen- 
trations of dust might be harmful to the quality of the con- 
crete. At a constant water-cement ratio the dust strengthened 
the concrete but stiffened it materially. At constant slump the 
increase in strength from adding dust was about equal to the 
decrease from increasing the water-cement ratio up to an 
amount of dust equal to 15 or 20 per cent of the total fine ag- 
gregate. The conclusion from these tests and materials is that 
no ordinary concentration should be injurious but it may com- 
plicate the control of mixing water and workability. The re- 
sults from these tests should not be extended to other conditions 
and materials without experimental verification, however. 

Relationship Between Cement Factor and Wear and Strength 
of Concrete: (Kentucky State Highway Department and Uni- 
versity of Kentucky, Lexington.) The purpose of this inves- 
tigation was to establish an economical cement factor as a basis 
of control for pavement concrete. A concrete mix was used 
in which the fine aggregate was 1.2 times the voids in the 
coarse aggregate, with a cement factor varying from 1.5 to 1.7 
bbl. per cu. yd. Comparisons were made of different aggregates 
in beams, cylinders, and 9-in. balls. Below is a summary of the 
tests made using stone and gravel: 


Strength 
Strength ompressive 
Cement | Coarse Water- 28-Day Specimen 
bbl. per | Aggre- Cement Ba m at 42 Days 
cu. yd. gate Ratio % 
Com- Trans- | 
pressive wae Cylinders | Cores 
1.5 Stone 0.74 19.4 3606 860 5061 4888 
Gravel 0.70 19.4 3206 643—=C: 3732 3300 
1.6 Stone 0.70 17.5 3273 817 4465 4690 
Gravel 0.63 15.9 3899 712 3856 4300 
1.7 Stone 0.68 15.0 4361 912 4521 4725 
Gravel 0.60 B.F 3585 692 3990 3990 


(Continued on page 22) 
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America—A Going Concern’ 


By MERLE THORPE 


Editor, Nation's Business 


O far have we gone in our national progress that 
cautious souls are saying we have travelled too fast, 
that we have thought up new ways of making things 
faster than we have contrived means for people to use 
them and pay for them. 

Well, there’s one surplus no one would miss. No 
one who has eyes to see or ears to hear will doubt that 
1930 produced a new all-time record output of pessi- 
mism. You could get a free load of it anywhere with- 
out asking. But we are entering, let us hope, the final 
stage of our folly. The air is charged with rumors. 
The whispering campaign is on. No business is im- 
mune. 

Have you heard about such and such a bank? Do 
you know old So-and-So is going to the wall? I heard 
the Doe Company is headed for receivership. The Roe 
Company has passed its dividend. 

Only by wearing ear muffs can one walk a block 
without having his confidence shaken. 

Of comfort let no man speak; 
Let’s talk of graves, of worms and epitaphs. 

Depression is the most widely advertised product of 
our times. Headlines, headiines everywhere and no 
one stops to think. 

And our vaunted salesmanship! Give a salesman 
time enough and he’ll paint so drab a picture of the 
future that a likely prospect will replace his fountain 
pen—and lock the safe. 

Of unemployment, I suspect there are more idle 
tongues than idle hands. 

The folly of too many of us is to accept the echo of 
the locker room and club as the Voice of America. 

It is my deliberate judgment that ‘we have lost our 
perspectives rather than our prosperity. The trouble 
is that too many of us live only in the present. We 
mistake our corner of the world for the universe itself. 
Every fault of our times looks like a permanent handi- 
cap to progress. 

Now, loss of perspective is a very serious business. 

It leaves a man helpless, takes away his sense of 
value, puts him in a way of fatty degeneration of the 
will—and eventually writes him off as a total loss. 

You probably read in the papers recently of a Con- 
gressional Hearing at which Mr. Owen D. Young used 
the words, “In prosperous times like these.” It gave 
you a shock. It did me. But Mr. Young, like so many 
other successful executives, doesn’t take the worm’s 
eye view. He thinks in years where most of us think 
in days and weeks. He probably recalled that year of 
depression in this country when hogs sold at a dollar a 
head, and corn at eight cents a bushel. And another 


1Transcript of the thirteenth radio talk of the “How’s Business?” 
series, conducted by Merle Thorpe,.Editor of Nation's Business. 


his characteristically entertaining 
manner, Mr. Thorpe reaffirms his belief 
in America as a going concern. With 
so much comment these days of a pessi- 
mistic nature, it is pleasing to hear from 
one whose faith remains unshaken. 


time when your bank would not cash your check for 
over $10 and even state warrants were selling at a dis- 
count. 

It is a heartening sign, I believe, that more and more 
people are beginning to realize that they need their 
perspectives. Some day I expect to see an advertise- 
ment something like this: 

Lost—Somewhere in 1930 a first class, slightly used 
perspective. Finder return to any blind American 
business man. Liberal reward and no questions asked. 

As soon as his vision is recovered, he will observe 
that the American people did not shut up shop in 1930. 
They did things. They went places. They made hay 
in a time of drought. The figures on national income 
tell the story. The index of general production and 
trade in the United States in 1930, as computed by the 
Federal Reserve Bank, points to a national income of 
approximately $75,000,000,000. 

But I hear you ask, “How does that stand up with 
1929?” According to Walter R. Ingalls, a recognized 
authority, the national income in 1929 amounted to 
$83,429,000,000. And 1928? $79,000,000,000—and if 
we look back at 1922, only a short time ago, the total 
was $60,685,000,000. So 1930 was exactly 25% better 
than 1922. 

And mark this, the $75,000,000,000 so far credited 
to us in 1930 is more than the income of all the Euro- 
pean nations combined, though Europe has four times 
the population of the United States. 

A nation that could make such wholesome showing 
has no business in the Pessimists’ Club, as in fact a 
pessimist has no business in business. We have heard 
too much from the false prophets and too little about 
the real profits of 1930. Too many of us are too ready 
to admit there was “no business” in 1930. May I re- 
peat to you again some of the credit entries in our 
national ledger last year? 

Consider the lowly freight car—46,200,000 loaded 
and unloaded last year. And with 3,518,000 trucks on 
the job, too. 

One family in ten bought a new automobile, repre- 
senting an expenditure of $2,159,600,000 for new cars. 
Registrations highest of any year, and 399,000,000 bar- 
rels of gasoline consumed, the greatest in history. 

The production of electricity hit a high mark for all 
time. 1930 produced 41 million tons of steel—-700 
pounds for each man, woman and child. It manufac- 
tured four and a half billion yards of textiles and 315 
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million pairs of shoes—the usual two and a half pairs 
to the person. 

No business? 

1930 provided a payroll for forty-odd million men 
of at least forty billions, and dividends of $4,500,- 
000,000. 

1930 saw to it that expenses of living did not exceed 
income, as evidenced by hundreds of millions of dol- 
lars increase in savings bank deposits and eighteen 
and a half billions of new life insurance. 

1930 furnished a market place where goods, ser- 
vices and labor were exchanged to the extent of 100 
billion dollars, and the returns are not all in yet. 

No business? 

Too many, in answering the question: “How’s Busi- 
ness?” take the worm’s eye view. . 

A more important question just now is: Did you 
get your share of this impressive total? And if not, 
why not? Consider the answer carefully. Face facts. 
Be honest with yourself. For the answer to this ques- 
tion may determine the share of business you will get 
in 1931. The business will be there, never doubt— 
lots of it. They will get their share who pay the price 
of intelligent planning and tireless execution. The 
flabby-willed and the sluggards will fall aside to make 
way for the able fighters coming up from nowhere and 
everywhere. 

It is the law. “What will ye have? Pay for it and 
take it,” written 4,000 years ago, is as true today as 
then. And as we personally and individually accept 
that truth and go out and make business activity, will 
the answer be furnished to “How’s Business?” in 1931. 

Sweet are the uses of adversity—and of depressions. 
In this dynamic ferment, this churning process, of the 
commercial order the usefulness is there, if not appar- 
ent. Let me quote on this point Mr. C. A. Stone, 
Chairman of the Board of Stone & Webster, public 
utility engineers, managers and financiers. He sees 
in the present depression a tremendous opportunity 
for the young men and the older men with young 
hearts and heads—that never would be theirs other- 
wise. 

“The adversity of today,” says Mr. Stone, “shuffles 
the cards anew and gives the young privates in the 
business ranks chances according to their talents and 
characters, that they would never have had in a dead 
level of continuous prosperity.” 

One thing sure, this is not a world of automatic 
progress. Our only real excuse for being here is that 
our strength may in some way help to force the cause 
of better things to victory. It is human to grumble 
and complain, I know. But, for myself, I am not 
ready to acknowledge that our people enjoy poor 
health, as the old lady said, either in their physical 
or in their economic natures. I believe that the faith 
and the fortitude of the pioneer are still active assets. 
I believe we have an enduring hospitality for the new, 
the untried, the unknown, and that our national spirit 
demands the thrill that comes from breaking new 
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trails, from plowing virgin soil, from raising roofs in 
a roofless world. It is one of our most decisive char- 
acteristics that we relish a fight against odds. 

Our history is no pale chronicle of conquest on the 
calm level of the commonplace. Rather it is a treasury 
of devoted exploit and sacrificial idealism. Had our 
forbears never pushed their fate beyond the visible 
assurance of security, there would be no Washington, 
no Lincoln, no Declaration of Independence, no Eman- 
cipation Proclamation, no community of interest that 
we know as the United States of America. . 

Yet it is unhappily true that the counsel of “do 
nothing” and “play safe” is no curiosity in our land. 
We are told that any deviation from the flat plane of 
progress is bad for the national heart, that a polite 
simmer of enthusiasm is a sufficient sign of life. 

You may remember that when the men who followed 
Garibaldi asked him what their reward would be, they 
were answered: “Hunger and thirst, forward marches, 
battles, and death.” 

Garibaldi and his devoted Thousand ventured bravely 
—and freed Italy. “Forward marches.” There is the 
keynote of all progress. The will to go ahead, and to 
keep on going, come what may. The resolution to face 
hardship, to sacrifice, to win. It is this spirit of ad- 
venturous courage which has raised individuals, insti- 
tutions, and nations to fame and power. Let it lapse, 
and decadence and dependence begin. 

I wonder whether England’s precarious industrial 
situation is not largely explainable through the mental 
attitude defined by the headmaster of Darlington 
Grammar School. I give you his judgment in his own 
words: 

“The spirit of adventure is, perhaps, rather on the 
decline. It may be that the opportunities through 
which many of our great men have risen from small 
beginnings are no longer possible, but there is cer- 
tainly not so much readiness to start at the bottom 
and make the heavy sacrifices in order to reach the 
top.” 

That state of mind did not build the British Empire, 
nor does it give a man or a nation success of any sort. 

Rather let me quote Gordon Selfridge, head of a 
great mercantile house—Selfridge & Company of Lon- 
don, an American as you may know. He has not lost 
his American spirit when he says: 

“This business, at least, always plays hard for a 
win. It is beneath our ambition and our ideal to play 
for a draw. We believe this higher and harder pur- 
pose to be essential to the welfare of this business, 
but we believe it to be essential to the welfare of the 
country’s business as a whole.” 

What does that mean—“essential to the welfare of 
the country’s business as a whole?” 

_ It means that activity is infectious. That no matter 
where, in big city and small town, wherever business 
is done, one man of boldness, who conceives an idea 
and then goes forward to put it into operation makes 
opportunity for dozens, scores, hundreds, and thou- 


March, 1931 


THE CRUSHED STONE JOURNAL I 


sands of other men. He ignores the wise-heads who 
say, “It has never been done before,” and “the risk is 
too great.” The men who clearly foresaw the future 
of radio made a great opportunity for themselves, but 
what thousands of men have discovered in it other 
opportunities for themselves. So with the man who 
directs a large business. He gets the idea, he carries 
it out, and as he carries it out he makes opportunities 
for hundreds, perhaps thousands, inside and outside 
his own business. But inside the business the same 
multiplying process is at work. One member of the 
business, going boldly into new paths, makes openings 
for many of his fellow workers, so that there comes 
a time when even the least aggressive finds himself 
provided with opportunities. 

And it is just as clear that if time and change revise 
individual fortunes, the articles of our national faith 
are enduringly solid and secure. No business man 
worthy of the designation doubts that the sun will rise 
on schedule, or that the seasons will play their regular 
engagements on the American circuit. Not even the 
most professional pessimist has yet hinted that our 
shore line is shrinking, or that our land area is dis- 
appearing. True, forests have gone, but new trees 
are planted in the persistent belief that they will grow. 

Our great rivers have not dried up, nor have our 
mountain ranges collapsed. Winds blow from all di- 
rections, and Nature turns on her heat and cold with 
characteristic disregard of forecasts and forecasters 
and the Weather Bureau. 

The inescapable conclusion is that this familiar 
America of ours is a going concern. 

One would think, from the wailing, that we had all 
been wiped out by a terrible catastrophe of Nature— 
a Noah’s flood, a shifting of the Gulf Stream, or by a 
dreadful holocaust. 

Yet we are all here. The stores are still open. The 
trains are running. You can get that number on the 
telephone. The traffic problem is still lively. Movie 
houses are no nearer seating all their customers. Chil- 
dren are what they always were. Young folks are 
getting married. Preachers thunder against the laxity 
of the age. Amos ’n’ Andy are still in the taxicab 
business, or were an hour ago. Doctors and dentists 
make appointments weeks ahead. Lawyers’ briefs are 
just as long. Hardy commuters make the 8:15 in less 
than nothing flat. And under Nature’s white coverlet, 
bud and blossom await the sure coming of spring. 

My friends, the only people who are dubious about 
the future of American business are the ones who do 
not understand the American spirit. The manifesta- 
tions of that spirit are as broad as the land, and as 
various as our citizens. And no manifestation is more 
pertinent to the present situation, I think, than the 
laconic text which appeared years ago in the window 
of a bank in the flood stricken city of Hamilton, Ohio. 
That placard read: 

“Noah was six hundred years old before he learned 
to build the ark. Don’t lose your grip.” 


Public Projects Require Workmen in 
Great Numbers 


By E. E. DUFFY 


ANGER—Men at Work,” will be a sign of the 
times when public improvement projects get un- 
der way in the early Spring. Although many state, 
city and local governments have not only planned but 
awarded contracts for 1931 construction, numberless 
communities have needed projects still hanging fire. 
That public construction provides work for vast 
numbers is not merely a rumor is attested to by a 
recent report of the Conference of Pennsylvania Con- - 
struction Industries. Of the $64,000,000 spent on 
highway and bridge construction in Pennsylvania last 
year, the Conference calculates that approximately 80 
per cent, all things considered, went into the pockets 
of workmen. Labor’s share was $51,200,000. As 
many as 22,530 men were employed by the State High- 
way Department and contractors, and considering la- 
borers provided work indirectly, some 30,000 men 
were necessary for the 1930 highway program. 

Emphasis is placed on the need for highway con- 
struction by the fact that when 1930 road construction 
ended with the coming of winter there was a sharp 
ascent in the unemployment curve in Pennsylvania. 

Minnesota is considering a highway bond issue for 
$15,414,000. Its importance is realized when it is 
learned that of this, $9,248,000 would go to labor over 
a two-year period, which according to Jay T. Ellison, 
chief engineer of the Minnesota State Highway Depart- 
ment, would mean jobs for more than 5,000 men for 
two years. 

Illinois, a state that has already won all-time honors 
in road building, will this year embark on her greatest 
construction program. Some $45,000,000 will be 
spent; some 50,000 men employed. 

Chicago is building what is known as Goose Island 
viaduct. It is to be a half mile long and will include 
two bascule bridges. Three hundred men are starting 
the job; as many as 4,000 men will be employed later 
for the greater part of 18 months. 

The above mentioned activities are large, but the 
same theme runs through the small project as the 
large—public construction requires men and lots of 
them. 


Hanover Quarry Establishes Two-Year 
Safety Record 


ITH the close of the year 1930 the Hanover 

Quarry of the Bethlehem Steel Corporation com- 
pleted two years with no lost-time accidents, having 
worked during that time a total of 476,424 man-hours. 
The establishment of this meritorious record places 
the Bethlehem Steel Corporation in the fore-ranks of 
the members of the National Crushed Stone Associa- 
tion who have been particularly successful in the field 
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of accident prevention. Those members of the Asso- 
ciation who at the close of 1929 (the last year for 
which records are available) had established records 
of two successive years or more with no lost-time acci- 
dents include the Speed Quarry of the Louisville Ce- 
ment Company with a total of five years with 815,259 
man-hours of exposure, the Cape Girardeau plant of 
the Marquette Cement Mfg. Co. having a total of two 
years with 410,248 man-hours of exposure, and the 
Birdsboro trap rock quarry of the John T. Dyer Quarry 
Company having completed two years with a total 
exposure of 333,644 man-hours. 

“The record at Hanover indicates the value of in- 
tensive safety effort, even with small operations,” says 
M. L. Jacobs, Manager of Quarries for Bethlehem. 
“The operation at Hanover is a limited one, with about 
one hundred persons employed, but the accident situa- 
tion always comes down to the personal equation and 
the care of one worker or one hundred workers is just 
as important as the care of ten thousand. 

“Our accomplishment during the past two years may 
be credited to the excellent safety program handled 
by our employees who have their first aid teams, com- 
petitions and first aid work, and very thorough train- 
ing in accident prevention activity.” 

The accident prevention program was developed at 
Hanover with the cooperation of Thomas J. Quigley, 
Chief, Mines and Quarries Section, Department of 
Labor and Industry, State of Pennsylvania, in collabo- 
ration with J. E. Culliney, Manager of Safety for 
Bethlehem and C. R. Orndorff, Superintendent of the 
Hanover Quarry. 


Pennsylvania Producers Elect F. O. Earnshaw 
President 


T the annual meeting of the Pennsylvania Stone 
Producers Association held at the Penn-Harris 
Hotel, Harrisburg, Pennsylvania, on Friday, March 
13, F. O. Earnshaw of the Carbon Limestone Co. was 
unanimously elected as President for the ensuing year. 
The Secretary was also instructed to cast a unanimous 
ballot for the election of S. W. Stauffer, J. E. Baker 
Company as Vice-President and P. B. Reinhold, Rein- 
hold and Company, Inc. as Secretary and Treasurer. 
Immediately following the election the new officers 
were inducted into office. 

Mr. Jacobs, Chairman of the Specifications Commit- 
tee, reported that after careful consideration of the 
specifications by both the Department of Highways 
and the Association’s Specifications Committee a new 
size, namely, No. 5-A Ballast was added to the present 
list of sizes. The new size has been approved by the 
Pennsylvania Department of Highways and will be 
used during 1931 on the low-cost type of water bound 
macadam highways. 

It was moved by Mr. Jacobs, seconded and unani- 
mously carried that an expression of appreciation be 


placed on the minutes of the Association for the work 
which has been done and service rendered during the 
past several years by the officers, Messrs. Gucker, 
Earnshaw and Reinhold. 


Mr. Jacobs, as Chairman of the Surety Bond Com- 
mittee, reported that a meeting had been held of all 
of the interested aggregate and material producers at 
which time the question of surety bonds was thor- 
oughly discussed. He stated that a surety bond bill 
has been prepared and already submitted to both 
houses of the legislature for definite action. Mr. H. H. 
Wilson, a member of the Association, and Chairman 
of the Pennsylvania Constructors Association, in an 
interesting address made clear many important ele- 
ments in the bond situation wherein the material pro- 
ducers and contractors are mutually affected. 


It was suggested by Mr. Wilson that the Association 
give serious consideration to the credit bureau system 
of regulating credit relations with particular regard 
to the system at present being used by the Credit Bu- 
reau in Detroit. The President will appoint a commit- 
tee to study this matter. 

Mr. Andrews came to the meeting direct from Wash- 
ington where he had been in attendance at a meeting 
of the Executive Committee of the National Crushed 
Stone Association. He reviewed briefly Mr. Gold- 
beck’s proposed plan for enlarging the scope of the 
Association’s research work and emphasized the im- 
portance of the Pennsylvania producers’ giving addi- 
tional financial assistance to the fund which is being 
raised for the purpose of expanding the National As- 
sociation’s research activities. 

President Earnshaw read Mr. Jacobs’ letter of Jan- 
uary 21, 1931, regarding the advisability of having 
Governor Pinchot reestablish the safety work of the 
Quarry Section and bring it under the Bureau of 
Mines. The President appointed as a committee to 
investigate this question, Messrs. Jacobs, Duff and 
Sheffer. ‘ 

Mr. Andrews, as Chairman of the Uniform Sales- 
Contract Committee, reported that the work of his 
committee had been completed and that a form of 
contract had been submitted and accepted by the As- 
sociation as incorporating all of the essential elements 
affecting sales and shipments. It was decided to have 
5,000 copies of the contract printed at Association 
expense and that at least one hundred copies should 
be sent to each of the members. 

Because of unforeseen changes in his plans the Hon. 
S. S. Lewis, Secretary of Highways, who had been in- 
vited to be present at the luncheon, was unable to 
attend. The President appointed Messrs. Stauffer, 
Sheffer, Jacobs, Andrews and Reinhold as a committee 
to call upon Mr. Lewis in the afternoon. The commit- 
tee was deeply impressed with the familiarity of Mr. 
Lewis with highway matters and was encouraged to 
learn that the State will engage in as large a highway 
program as funds will permit. 
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Popularizing An Industry’ 


By ROBERT J. KRATKY 


Attorney-at-Law, St. Louis, Mo. 


emerged esteem it a rare privi- 
lege to address you, the elite of 
the crushed stone industry. It is 
one thing to produce crushed stone. 
It is a huge task, requiring the high- 
est degree of skill. But it is quite 
another thing to sell it. Successful 
salesmen are, and indeed should be, 
in a class by themselves. 

For nearly twenty years, I have 
been a practising lawyer, specializing in organization 
work, industrial, civic and political. I am unable to 
discuss the technical side of crushed stone production 
or sales. However, since I have dealt with the crowd 
to earn my living during half of my life, and since you 
in the final analysis, must also deal with the public for 
your own sustenance, perhaps you will have a mini- 
mum of difficulty in understanding my language. At 
least, that is my hope. 

If there has been a definite movement in the crushed 
stone industry to popularize it, I am not aware of it. 
Inquiry developed this fact: For years, the industry 
has striven to improve itself. By means of trade 
papers and otherwise, it has made splendid progress 
along educational lines, inside its own ranks and 
among the users of its commodity. By “users” I 
mean contractors, engineers, architects and public of- 
cials generally—those people who purchase your prod- 
uct initially either for their own use or for the use of 
others. The achievement of the industry in this di- 
rection is most laudable. It is one in which the indus- 
try can take a great deal of pride. By all means, this 
endeavor should be encouraged and enthusiastically 
continued. 

In my opinion, even if you had reached perfection 
in the field in which you have so earnestly worked, your 
task would be but half done. I am thinking of the 
great mass of people, whose idea of the stone industry 
consists of a quarry with water in it, wherein a lot 


of intrepid little boys swim all of the time and some - 


of them sometimes drown. What has been done to 
educate them? What has been done to acquaint them 
with the utility of stone? What has been done to cul- 
tivate in them a taste for stone? What has been done 
to so fix stone in the consciousness of the people that 
it will have a place to be reckoned with in their future 
plans? 


General Public Is Ultimate Consumer " 


Some one asks: Why should the public. generally 
’ be made familiar with our industry? My answer is: 


1Presented at the Fourteenth Annual Convention of the National 
Crushed Stone Association, held at the Hotel Jefferson, St. Louis, Missouri. 
January 19-22, 1931. : 


@In which Mr. Kratky offers some 
interesting comments from the viewpoint 
of one not engaged in the crushed stone 
industry. 


Because the public generally is the ultimate consumer. 
On the broad theory that the people ultimately get 
what they want, an educational campaign among them 
will create a demand supplementary to that alreadv 
created among the users of stone. Need I remind you 
that crushed stone could be used in many instances 
where competing aggregates are being used today? 

Too many industries, in my judgment, have lament- 
ably failed to anticipate the needs of the people. Thev 
have not intelligently tried to direct the thoughts or the 
desires of their possible consumers. For instance. in 
our scheme of things, everybody is a potential home- 
maker. The large number of present bachelors and 
bachelor maids to the contrary notwithstanding, it. 
may be safely presumed that the average person will 
marry. He will want a home. He will want to be a 
home owner. If the only opportunity to sell him on 
the advantages of stone is presented when he goes to 
the architect to design his home, that is better than 
none at all. But why wait until then? The architect 
may favor some other material. He may not afford 
such a chance at all. And, indeed, how many times 
are the material producers called in and given a chance 
to tell of the merits of their respective products 
Wouldn’t it be far better for the prospective home- 
builder to go to the architect’s office with his mind 
made up? 

Let us carry this a little further. We have built our 
home and our street is about to be paved. We will 
have a tax bill to meet. We are not consulted about 
the type of surfacing material which will be used, for 
only one reason: We cannot intelligently discuss it. 
We haven’t been asked to a conference because we 
haven’t insisted upon an invitation. 


Arouse Interest of Civic and 
Business Groups 


Have you ever attended an improvement association 
meeting? If you have, you know what interest is 
sometimes aroused there. Suppose the question of the 
relative merits of stone and competing materials is 
brought up there. If the only opportunity to sell the 
property owners on the advantages of crushed stone 
over other materials is presented there, that is better 
than none at all. But why wait until then? The 
municipal engineers may favor some other material. 
They may not afford such a chance. If they thought 
property owners were sufficiently interested, they 
would, of course, provide the opportunity. Wouldn’t 


it be far better for the property owners to go to the 
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meeting with their minds made up? 
least start something. 


Of what are the boards of directors of banks, utili- 
ties and industries constituted? Just men. They 
build bank buildings and lend money on other build- 
ings. They build office buildings. They build fac- 
tory buildings. They use your material and that of 
others. Why not have a few boosters for stone on 
those directorates? Why await their election to di- 
rectorates, why await the arrival of a problem con- 
cerning the merits of your material as compared with 
another material, before starting your educational 
campaign? Why not have your booster go on the 
board with his mind made up? 


A minute ago, I enunciated the theory that the peo- 
ple ultimately get what they want. I said it was a 
broad theory. Just as the architect wants to please 
his client because it is the pleased client who means a 
profitable business, public officials want to please their 
constituency. In a pleased and satisfied constituency 
is where the votes are. In the business world, money 
counts. In the political world, votes count. Make 
the people want your commodity. In other words, 
grow your own demand. 

Another asks: Will the people understand? My 
answer is: If you are in an industry which is be- 
yond the comprehension of the people, you had better 
get out of it. The public is only curious about the 
Einstein theory, and curiosity sometimes kills. Ask 
eats. But it never lasts. Of course, the people will 
inderstand, especially if you try to make friends of 
chem. 

Supreme confidence in the people, confidence in their 

atellect, confidence in their integrity, confidence in 
their ability to discriminate, is the “Open Sesame” of 
making friends. A manifestation of this confidence by 
painstaking, patient and sympathetic overtures on 
your part is the surest way to the hearts of the people. 


They could at 


Commodity Should Be Humanized 


In going about the task of making your industry 
popular, it should be remembered that your commodity 
should be humanized as much as possible. A great 
deal of showmanship will be necessary. Were it my 
responsibility, I would dramatize the industry for 
production on the stage of the world. In my play, 
stone would be the leading character. It would act 
the part of the great benefactor of the human race. 
People like to feel that their lives are being made 
more pleasant; that their burdens are being lightened ; 
that their welfare, and particularly that of their chil- 
dren, is being safe-guarded. They react to the in- 
fluences which stimulate such states of mind. In my 
play, I would make actors of you salesmen. I would 
cast you in roles supporting the main character. You 
would be servants of the human race. In this connec- 
tion, let me recall for you the scriptural admonition: 
“And whosoever of you will be the chiefest, shall be 


servant of all.” (Mark 10:44). 
say about this a little later. 


High Standards Necessary 


In making your industry a living thing in the minds 
of the people, you must observe the ideals of life. 
Selfishness has eventually bankrupted many a big insti- 
tution. If selfishness does not invariably lead to bank- 
ruptcy, it always leads to a community hatred followed 
by dire results. I recall an oil company which many 
years ago started out to grasp the whole market for 
itself. Its policy was followed by curbing legislation 
in the shape of anti-trust acts and expensive trust- 
busting litigation. Other industries suffered with it, 
which at all times follows. Ever since, this particular 
organization has been spending thousands of dollars 
annually trying to eradicate from the minds of the 
people the hatred and suspicion which it alone en- 
gendered in the public mind by its devastating con- 
duct. How much better it would have been to have 
distributed all of this money in dividends. That it 
has learned its lesson—that it wants to appear before 
the people as a great benefactor with the highest 
moral purposes—is best evidenced by the deposal of 
its chairman, Colonel Stewart, for conduct thought to 
be unbecoming the head of such an institution. 

This is not all. Everybody, every industry, has im- 
itators, folks, lacking in originality, who want to ex- 
cel at another’s game. These imitators are like the 
poor. They are with us always. Starting where 
many finish, taking advantage of what has gone on be- 
fore, sometimes their greed spurs them to beating the 
established record. 

An old anecdote illustrates what a lust for gold will 
do. A friendly group was in social conclave at a bar. 
One of the drinkers remarked that he had just con- 
sumed a quail a day for fifteen days. Knowing that 
the group regarded the consumption of a quail a day 
for thirty days a rare feat, if not an impossibility, an- 
other of the drinkers ventured this: 

“TI know a chap who can eat a quail a day for thirty 
days.” 

“Bet you five hundred he can’t do it,”’ said the proud 
possessor of the fifteen day record. 

“You’re covered,” answered the thirty day man’s 
advocate. 

The latter went down to the river front to search 
for his champion devourer. Locating him, this is 
what he said: 

“Say, you can beat the record of eating a quail a day 
for fifteen days. You can eat a quail a day for thirty 
days, can’t you?” 

“Sure can,” answered the boy with the big appetite. 

“Fine,” said the better. “I’ve just laid five hundred 
that you can do it. If we win, I’ll give you half.” 


I shall have more to 


“Now, listen, pardner,” announced the man who 
lived to eat, “If there’s dough in it, bet him a thousand 
and make it geese.” 

(Continued on page 26) 
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« « 


EDITORIAL » » 


Research Laboratory To Enlarge Its Activities 


At the meeting of the Board of Directors held in 
Atlantic City last July, very serious consideration was 
given to the advisability of enlarging the research 
work of the Association, particularly with reference 
to investigations designed to develop further informa- 
tion with regard to railroad ballast and bituminous 
mixtures. “Mr. Goldbeck was asked to investigate the 
possibilities of extending the scope of our research in- 
vestigations and to make recommendations as to the 
funds required and the projects involved as early as 
possible. In conformity with this request, we pre- 
pared a detailed outline of research projects which the 
Association should undertake at the earliest oppor- 
tunity. This information was presented to the Execu- 
tive Committee and to the Board of Directors at the 
St. Louis Convention. The suggested program in its 
entirety obviously could not be undertaken at the 
present time due to lack of funds, but it was Mr. Gold- 
beck’s estimate that the investigations proposed in 
connection with railroad ballast and bituminous mix- 
tures could be conducted if an additional $10,000 per 
year were made available. The Board of Directors 
has for a long time been keenly aware of the urgent 
necessity of enlarging our research activities to in- 
clude investigations along these lines, it only being a 
question of obtaining the additional revenue necessary 
to accomplish this. At the meeting of the Board in 
St. Louis the President was authorized to take such 
steps as he might deem wise and effective to raise by 
subscription the sum of $10,000 for accomplishing 
this purpose. 

As soon after the convention as possible President 
Worthen called a meeting of the Executive Committee 
to be held in Washington on March 12, largely for the 
purpose of determining the most desirable course to 
pursue to raise the additional $10,000 needed. It was 
considered by the Executive Committee to be unwise 
at the present time to make a specific appeal to the 
general membership for subscriptions to this fund. 
After thoroughly considering the matter, it was felt 
that the most satisfactory means for expeditiously 
raising the funds would be to appeal directly to the 
members of the Board of Directors, and consequently 
the President was authorized to write to each member 
of the Board asking that he subscribe $250 towards 


: a $10,000 fund to be used solely and exclusively for 


the purpose of enlarging the scope of our research 
investigations. A letter has recently gone forward to 


all members of the Board over President Worthen’s 
signature asking for these subscriptions and the re- 
sponse which has been received to date is most grati- 
fying. 

It is realized that there are many member companies 
of the Association not represented on the Board of 
Directors which are particularly sympathetic to the 
needs of the Association for increasing its research 
activities and which because of this will desire to assist 
in raising the required $10,000. It would be unfortu- 
nate if the members at large felt that subscriptions to 
this fund would be received only from members of the 
Board of Directors and obviously the burden of raising 
the additional money should not fall exclusively on 
their shoulders. Therefore, in order that the raising 
of this fund may be assured we invite all members of 
the Association who feel the need of increasing our 
research activities along the lines suggested to send 
their subscriptions in whatever amounts they may 
feel justified in giving, to President Worthen. Your 
cooperation and generous assistance will be very much 
appreciated. 

It should be interesting to the membership to know 
that on the basis of funds already subscribed, inves- 
tigations are at present being conducted to develop 
further information with regard to the use of crushed 
stone as a railroad ballast material. 


Byron C. Han Camp 


It is with very real regret that we announce the 
death of Byron T. Van Camp, President of the Van 
Camp Stone Company of Cincinnati, Ohio. Mr. Van 
Camp has long been a member of the National Crushed 
Stone Association and was particularly active in con- 
nection with the Cincinnati Convention as Chairman 
of the Reception Committee. 


Mr. Van Camp was killed in an automobile accident 
on March 27 while traveling near Eaton, Ohio, with 
his son, Ralph, on their way to Grand Rapids, Michi- 
gan, for a week’s holiday. He sustained a fractured 
skull and his son who was driving received cuts and 
bruises. Mr. Van Camp was sole owner of the Van 
Camp Stone Company and President of the Van Camp 
Sand and Gravel Company. He also represented The 
Barrett Company in Cincinnati in the sale of a tar 
binder used in macadam roads. 


To his family, many friends and business associates, 
we extend our deep and heartfelt sympathy. 
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Team Work Brings Results 


LSEWHERE in this issue there is recorded the fact 

that the Hanover Quarry of the Bethlehem Steel 
Corporation marked the close of the year 1930 with 
the meritorious accomplishment of having completed 
the two preceding years with no lost-time accidents 
with a total exposure of 476,424 man-hours. A num- 
ber of crushed stone plants during the last few years 
have established remarkable accident prevention rec- 
ords and to some this may therefore seem to be the 
announcement of but one more safety record. 

Assuredly it is far more significant than that. The 
establishment of the record is of but secondary impor- 
tance as compared to that which makes the record 
possible—team work. Accident prevention records 
cannot be made without team work and every em- 
ployee of the plant, no matter in what capacity he may 
be employed, occupies a strategic and important posi- 
tion on the team. One error by even the least impor- 
tant of the players and the game is jeopardized. Co- 
operation and sympathetic understanding between the 
management and the foremen, between the foremen 
and the men, and between the men individually is the 
foundation upon which a successful accident preven- 
tion campaign is planned. 

To the Bethlehem Steel Corporation and to the em- 
ployees of its Hanover Plant, we extend our hearty 
congratulations, not only for the enviable record which 
they have made, but even more because of what such 
a record represents. 

_It lies within the province of each member of the 
National Crushed Stone Association to markedly con- 
tribute to the efforts which the Association is con- 
tinuously making in its endeavor to decrease accidents. 
Unfortunately we have not as yet reached that state 
of perfection where all quarries can establish perfect 
safety records. Each and every individual plant op- 
erated by the members of the Association can, how- 
ever, be entered in the National Crushed Stone Asso- 
ciation Safety Contest. A communication regarding 
this contest was recently forwarded by the Washing- 
ton Office to all members of the Association and it is 
our sincere hope that the membership will take seri- 
ously our suggestion that all plants be immediately 
entered in the contest. To do so entails but little 
effort on your part, while at the same time you are 
materially aiding the Association in its accident pre- 
vention work. 


National Lime Association Adds to Staff 


Announcement has recently been made by the Na- 
tional Lime Association, with headquarters at 927 
Fifteenth St., N. W., Washington, D. C., of the ap- 
pointment of Lee S. Trainor as Chief Engineer, Con- 
struction Division. This Division deals with the use 
of lime in the construction industry in mortar, plaster, 
stucco, concrete and similar materials. 
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Production of Crushed Stone in 1929 


TOTAL production of 92,721,260 tons of crushed 

stone during 1929 was reported to the United 
States Bureau of Mines, Department of Commerce, by 
1,453 operating companies. This includes concrete 
aggregate, road metal, and railway ballast but does not 
include flux stone, agricultural limestone, and other 
crushed stone products. 

In the following table the Bureau of Mines has tab- 
ulated the production figures in groups of companies 
(not individual plants) according to the tonnages they 
produced during the year. 

A study of the table reveals the rather surprising 
fact that 869, or 60 per cent of all the companies pro- 
duced less than 25,000 tons each, during 1929, and 
their total combined production was only 714 per cent 
of the country’s total. 

Of the remaining 584 companies, all producing over 
25,000 tons annually, 299, or 51 per cent, accounted 
for only 14.26 per cent of the total production. 

Observed from another angle, 50 per cent of the 
United States production of crushed stone in 1929 
came from 1369 companies. This means that 84, or 
less than 6 per cent, of the operating companies pro- 
duced 50 per cent of the stone, and further, that these 
84 companies all produced over 250,000 tons each. 

Many other groupings of equal interest may be made 
by a study of the attached table. 


Production of Crushed Stone in the United States in 1929 


Companies Production 
Tons Per cent | Cumulative Per cent | Cumulative 
Number | of total | percentage Tons of total | percentage 
118 8.1 46,410 05 
1,000-4,999............ 272 18.7 26.8 754,020 SL | 86 
ee re 175 12.0 38.8 1,213,570 1.31 | 2.17 
10,000-14,999.......... 132 9.1 47.9 1,590,940 1.72 3.89 
15, 000-19,999.......... 6.6 54.5 1,626, 100 1.75 | 5.64 
20,000-24,999.......... 78 5.4 59.9 1,697,800 1.83 7.47 
25,000-49,999.......... 191 13.2 73.1 6,674,990 7.20 14.67 
50,000-74,999.......... 7.4 80.5 6,543 ,220 7.06 21.73 
75,000-99,999.......... 4.1 84.6 5,065, 630 5.46 27.19 
10), 000-124,999........ 35 2.4 87.0 | 4,083,390 4.40 31.59 
125,000-149,999........ 49 3.4 90.4 6,601,010 7.12 38.71 
150,000-174,999........ 22 1.5 91.9 3,543,610 3.82 42.53 
175, 000-199,999........ 12 8 | 92.7 2,232,400 | 2.41 44.94 
200, 000-249,999........ 21 1.5 94.2 4,617,640 | 4.98 49.92 
250,000-299,999........ 15 1.0 95.2 4,111,010 4.43 | 54.35 
300, 000-399,999........ 29 2.0 97.2 10,033,160 | 10 82 | 65.17 
400, 000-499,999..... 6 ‘4 97.6 | 2,533,650| 2.73 | 67.90 
500,000-599,999....... 12 8 98.4 | 6,485,920 | 7.00 | 74.90 
600,000-699,999....... 4 98.8 | 3,132,640 | 3.38 | 78.28 
70), 000-799, 999....... 3 3 99.0 | 2,233,260 2.41 | 80.69 
800,000-899,999........ 4 | 3 | 99.3 | 3,339,610 3.60 | 84.29 
900 ,000-999,999....... 3 2 99.5 | 2,911,780 | 3.14 87.43 
1,000, 000-1,999, 999... | 5) 
2,000, 000-2,999,999... .| 1} 5 | 100.0 | 11,649,500 | 12 57 | 100.00 
3,000, 000-3,999, 999... | 1) | 


1,453 | 100.0 | 


| 92,721,260 | 100 00 


Notes of Interest to Aggregate Producers 
(Continued from page 14) 


These data indicate that 1.5. bbl. of cement per cu. yd. 
of concrete with 5% gal. of water using aggregate that passed 
a standard specification will give sufficient strength both in 
tension and compression to insure good concrete pavement. 

There seems to be no good reason why concrete made with 
crushed stone should require from 0.1 to 0.2 bbl. more cement 
than that made with gravel as is the case with the 1:2:3.5 mix 
commonly used. 
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« « Manufacturers’ Division—New Equipment Section » » 


Traylor Engineering and Mfg. Co. offers 
New Reduction Crusher 


A new reduction crusher is being offered to the trade by the 
Traylor Engineering & Mfg. Co., of Allentown, Pa. The ma- 
chine, which is styled “The Type TZ,” is designed with extra 
heavy proportions and built in six sizes capable of hourly pro- 
duction ranging from about fifteen tons, %” ring size, in the 
smallest machine, to nearly one thousand tons 2%” ring in the 
largest size. This unusually wide range, the manufacturers 
feel, will meet any need. 

The crusher is of the gyratory type with a bell shaped crush- 
ing head, and the concaves are sharply convexed from top to 
bottom of the bowl. This design the manufacturer claims 
eliminates choking because the normal choking point of a stand- 
ard type gyratory crusher (at the bottom of the head) has been 
moved upward to a point where the tendency to choke disap- 
pears. This elimination of choking results in a higher rate of 
output and finer and much more uniform product with a re- 
duced percentage of undersize. 

The Traylor Type “TZ” Reduction Crusher is designed with a 
balance lever and tension springs to support the head and shaft, 
the springs being adjusted to a tension sufficient to withstand 


15” Bulldog Finishing Gyratory Crusher 


the downward thrust of the head due to crushing, and yet to 
allow the head to be depressed to a liberal degree. 

The manufacturer says the “TZ” Crusher will receive and 
crush larger rock than any other cone type secondary reduction 
machine and the head may be accurately adjusted, during op- 
eration, for varying the size of product. The adjustment range 
in any one machine is fifty per cent—that is, if the original 


coarsest setting is 1%”, the machine may be adjusted to break 
to %” or anything between these limits. 

No feeder is required or should be used with the “TZ,” as it 
operates most efficiently and delivers maximum tonnage when 
sur-charged or “flooded”. The wear of the head and concaves, 
according to the manufacturer, is much less per ton of output 
than in any other type of crusher, and therefore the crushing 
surfaces hold the original shapes for a longer period of time 
than in other breakers, resulting in continuous uniformity of 
product and large capacity. 

In general, the Type “TZ” Reduction machine possesses all of 
the tried and valuable features of the well and favorably 
known Traylor Bulldog Gyratory Crusher, including the bar- 
type non-weaving spider, the stocky, non-deflecting main shaft, 
the self- aligning eccentric bearing, the automatic lubrication 
system with all elements contained within a sealed chamber, 
and the positive and entirely reliable dust sealing device which 
excludes all dust and grit from the working parts. 

Not the least feature and advantage of the new design is 
that at reasonable cost it may be applied to any existing gyra- 
tory crusher of any make and may be installed with or without 
the balance lever and tension springs. The effect of convert- 
ing an old gyratory into a reduction crusher by installing the 
“TZ” type of head and concaves is to enormously increase the 
capacity at a smaller product size. The increase averages 
fifty to seventy-five per cent and there are some installations 
where the former capacity has been doubled with the product 
size less than that of the previous minimum setting. 

The manufacturers feel that this new crusher is a very ma- 
terial contribution to progress in the rock products industry, 
because the machine has greater capacities than has been the 
case heretofore with cone type reduction machines, and the fact 
that adjustment is in a wider range and more easily accom- 
plished. In addition, the adaptability of the design for con- 
verting old gyratory crushers, an exclusive feature, makes pos- 
sible its use in many instances where conditions might not war- 
rant the purchase of a new machine. 

The Traylor Engineering & Manufacturing Co. has much 
data of interest to users, and many remarkable performance 
records, which it is anxious to present for the consideration of 
prospective purchasers. One of its representatives is immedi- 
ately available on request from anyone interested. 


New P&H 3% Yd. Excavator 


Harnischfeger Corporation announces a new % yard excava- 
tor now being put into production in its plant at Milwaukee to 
be ready for Spring delivery. 

This new machine, known as the Model 200-A, follows the 
same general design of the larger P&H’s. It is sturdily and 
compactly built with a large proportion of alloy steels and is 
light enough to meet the demand for a convertible excavator 
weighing under fourteen tons. Hoist, swing, crowd, and travel 
speeds are unusually fast. 


Corduroys (crawlers) employ the well-known P&H double 
sprocket drive on link pins instead of the links themselves. All 
machinery on the revolving frame is placed with a view to com- 
pactness but with full accessibility. Drums are mounted on 
separate shafts with the jack shaft assembly between. The en- 
tire gear train is located on the right side of the machine and 
runs in an oil bath. Shafts operating in excess of 40 R. P. M. 
are roller bushed. All clutches are of the internal expanding 
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type. Hoist and crowd clutches are interchangeable, as well as 
the five main outside type brake bands. Boom hoist is of the 
planetary type with automatic safety load brake. 


A four or six cylinder 45 H. P. gasoline engine furnishes 
ample power and provides unusual acceleration and speed. 


The patented P&H chain crowd appears on the Model 200-A 
in a highly perfected form. The dipper can be returned at 
more than twice the speed it is crowded out. Raising and low- 
ering the boom does not disturb the adjustment of the crowd 
chains. 


The P&H Model 200-A shovel is standard with a 17’ boom and 
12’ dipper sticks giving a total dumping height below door of 


17’. The dragline and crane booms are of lattice box section 
design with a standard length of 30’. The machine is fully 
convertible for shovel, dragline, clamshell-crane, trench-hoe, or 
skimmer-scoop operation. 


An outstanding feature of the Model 200-A is its ease of op- 
eration. By means of power clutch control and very respon- 
sive brakes, the machine can be manipulated as easily as an au- 
tomobile. 


A substantial fully enclosed steel cab is standard equipment. 
The entire machine is finished in a durable dark green enamel. 


Further information will be gladly provided upon request to 
the Harnischfeger Sales Corp., Milwaukee, Wisconsin. 


Mfg. Co. 
Issues New Booklet 


Stephens-Adamson Mfg. Co. of Aurora, Illinois, has just pub- 
lished a 10-page booklet describing their conveyors, elevators, 
hoppers and batching equipment for central proportioning and 
concrete mixing plants. The book contains diagrams of typical 
plant arrangements and features a new automatic photoelectric 
cell control for increasing the accuracy and economy of con- 
rete mixtures. Copies will be gladly sent to those who are in- 
terested. 
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Tight Butt Joint Demonstrated 
_ When the photographer 
climbed up to take this 
picture he found a puddle 
of water over the joint. 
It had rained the previous 
evening. Obtaining a 
broom he swept out most 
of the water, but a little 
still remains to prove the 
manufacturers’ claim that 
mm Flexco HD Belt Fasteners 
| make a tight butt joint 
that is tight, not only pre- 
venting leakage of solid materials through the joint, but liquids 
as well. 

This belt handles 600 tons of crushed stone, coal or lime per 
hour with a maximum capacity of 1,000 tons. Width 48 inches. 
Speed 450 ft. per minute. Joined with Flexco HD Belt Fasten- 
ers size 1%, which are manufactured in steel or non-rusting 
Monel Metal by Flexible Steel Lacing Company, 4625 Lexington 
Street, Chicago. 


Good Roads Save 2.6 Per Mile 


HAT does it cost to run an automobile? The 
question is often asked, and there are many 
answers. The cost depends on the type of road on 
which it is operated, the size and type of machine, and 
the manner in which it is operated. Many car owners 
keep complete records of their car costs, and they all 
agree that the cost of running a car has been greatly 
reduced since the good roads movement began in ear- 
nest. 

Since it is impossible to improve all roads at once, 

most cars must be operated part of the time on good 
roads and part of the time on roads which are only 
fair or poor. Every car owner knows that he uses 
more gasoline on a poor road than on a good one, but 
it is obviously impossible for him to measure tire 
wear on each trip. The engineering and agricultural 
colleges of several states, lowa foremost among them, 
have made detailed studies of the cost of each item, 
on different kinds of roads and with various kinds of 
cars. 
These studies have been combined into one table, 
giving the cost of running an imaginary “average” 
passenger automobile. This table, published in the 
“Highways Handbook,” issued by the Highway Edu- 
cation Board, Washington, D. C., gives the following 
figures: 


_Approximate Relative Cost of 
' Operation in Cents Per Mile 
Hightype Intermediate Low type 


Item of Cost roads type roads roads 

1.09 1.31 1.61 

Tires and Tubes -__----- 0.29 0.64 0.84 
Maintenance -__--------- 1.43 1.72 2.11 
—............ 1.26 1.39 1.57 
0.14 0.14 0.14 
Garage at $4 per month __ 0.44 0.44 0.44 
Interest at 6 per cent ___- 0.36 0.36 0.36 
0.21 0.21 0.21 


een 5.44 6.43 7.50 
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The compilation is based on an annual mileage of 
11,000. Some of the items, such as garage, interest, 
insurance and license, are the same regardless of how 
much the car is used. If a car is used only 5,500 miles 
a year, the cost per mile for these items would be 
doubled. 

By “high type” roads are meant roads of concrete 
or other material not affected by moisture or drought, 
“intermediate” types are roads which are graded and 
graveled to modern standards, and low type roads in- 
clude earth roads and gravel roads which are not 
properly graded and drained. 


Some Current Aspects and Probable Future 
Developments in the Agricultural 
Limestone Project 


(Continued from Page 10) 


calcium or dolomitic; whether it should be finely 
ground or relatively coarse, therefore depend upon, 
tirst, the analysis of the individual soil and, second, 
the promptness which is expected in results. Is the 
purpose to help the next succeeding crop or is it a part 
of a long time soil building program? The cost of 
transportation, unloading and distribution on the 
farm, as well as the cost of the limestone itself, all 
have a direct bearing upon the question: ‘What is the 
most economic grade of material and at what rate of 
application per acre to get results?” 

Much valuable research work has been done at the 
various agricultural experiment stations but unfortu- 
nately they have worked too much independently of 
each other. For instance, the laboratory screens 
which have been used for measuring fineness of grind- 
ing in some cases have no relation to any recognized 
standard. In a number of cases the series 10-20-40-60- 
80 and 100 mesh have been used without any recorded 
reference to the make of the screen or the sizes of the 
openings. The mere numerical relationship does not 
reflect any actual relationship in the size of particles 
being tested. Some effort should be made at a co- 
ordination of such research work and a co-interpreta- 
tion of results. Future experiments should be related 


_ to some recognized standards and to the usages of the 


engineering and construction industries. 

I mention all these things only to show the unlimited 
field which lies before you for constructive effort 
wherein you not only can help agriculture but should 
receive a generous reward yourselves in so doing. © 

I feel that the agricultural limestone side of your in- 
dustry can well afford to be better organized; to par- 
ticipate in research work, not as a means of finding 
sales arguments but as a means for developing im- 
partial facts to which your industry must adjust it- 
self sooner or later. I feel that you can well afford 


‘through organization to strive toward standardization 
' of: first, grades of material; second, market methods; 


third, public relations. Also that through organiza- 


tion you can accomplish much more by institutional 
advertising and through constructive education, than 
you can accomplish through individual, competitive, 
market advertising and through inadequately follow- 
ing, instead of leading, in the educational work. 

You may not agree with me in some of the statements 
I have made or the suggestions I have set forth. They 
are but the viewpoint of one man and may or may not 
have much merit; but in concluding I wish to express 
the hope that at least they will have stimulated inde- 
pendent thought on your part and have contributed in 
some small way toward the final solution of a problem 
which threatens to become more and more serious if 
not promptly solved. Whether or not your industry 
is profitable to those in it, the fact is that it is of fun- 
damental importance to our nation’s welfare and you 
need make no apology to the rest of the business world 
for your existence. You are deserving of a more 
prominent place in the sun and I hope that in the years 
to come you will be able to achieve that place. Thank 
you. 


“A Single Breaker May Recede— 
but The Tide Is Coming In!” 


To make the most out of 1931, introduce into your 
business the best new blood you can. Conditions today 
present golden opportunities. Now is the time to 
strengthen organization. Strong executives, well- 
qualified technical men are available. Leaders who 
would take advantage of this situation should consult 
THE NATIONAL ENGINEERING SOCIETIES and 
AMERICAN TRADE ASSOCIATION EXECUTIVES. 
These organizations have rosters of surprisingly well- 
qualified men of splendid training and success. 

When you are in need of industrial and technical 
executives, professional engineers, or technicians— 
communicate with—Engineering Societies Employ- 
ment Service: New York Office—Walter V. Brown, 
Manager, 31 West 39th Street; Chicago Office—A. 
Krauser, Manager, 205 West Wacker Drive; San Fran- 
cisco Office—Newton D. Cook, Manager, Room 715, 57 
Post Street. 

Should your requirements be for business or trade 
executives, write:—American Trade Association Ex- 
ecutives, 45 East 17th Street, New York, N. Y. 
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CORRUGATED PLATE 


on Vibrating Screens 
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SCREENS 


For VIBRATING 
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E HAVE 

just issued 
an illustrated bul- 
letin on the use of double corrugated plate 
on vibrating screens. It is yours for the ask- 
ing . . . and we earnestly advise that you 
look into this product as Hendrick corru- 
gated plates, heat-treated to withstand vibra- 
tion, is being used on vibrating screens very 
successfully in a number of plants. 


HENDRICK MFG. CO. 
39 River St., Carbondale, Pa. 


BALTIMORE BIRMINGHAM BOSTON CINCINNATI 
CLEVELAND DETROIT HAZLETON NEW YORK 
PHILADELPHIA PITTSBURGH 


Elevator Buckets of All Types 
Hendrick Perforated Metal Screens 


Makers of Mitco Interlocked Steel Grating, Mitco Shur-Site Treads, and 
Mitco Armorgrids 


March, 1931 


Popularizing An Industry 
(Continued from Page 20) 


It is one thing to legitimately get as much business 
as you can. This is morally right. 

It is quite another thing to annihilate another. This 
is morally wrong. 

Without discoursing thus any further, the point I 
am: trying to make is this: To popularize an indus- 
try, it must set for itself the standards of morality 
that human beings can understand. That morality is 
the same as that which they, in idealizing, set for them- 
selves. In only this way can your industry envelop 
itself in the affections of the people. And, I might 
add, basking in the amiability of the populace ought 
not to be so difficult, since all of us from childhood 
were taught in a patriotic hymn, to sing, “I love thy 
rocks and rills.” 


You men have studied the aims, the ideals, the hopes 
of your industry. All of you have to a greater or less 
degree embodied those aims, ideals and hopes in your 
very selves. Perfect yourselves so that you may be able 
better to convey these aims, ideals and hopes to the 
populace. Your medium is personal contact, the vari- 
ous journals of the country and the radio. If you do 
not carry your message, how is the busy populace to 
learn about those. aims, ideals and hopes? In what 
better way could you serve your industry and the pop- 
ulace? In no other way can the industry be popular- 
ized. 


FLEXCO 


“4 


HD Belt Fasteners 


These well known fasteners stop trouble with elevator and ught bute 
conveyor yoirus. They have far more strength than needed and the pull 
1s equalized on both sides of the belt insuring long service. Note recessed 
plates which embed in and compress the belt instead of pulling against 
the bolt holes. Stocked by leading jobbers in 5 sizes. Consultation invited. 


Flexible Steel Lacing Company ale 
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p OWER is a common feature of all shov- 
els of these sizes; but where else will 
al } O 1 1 y — you find shovels combining tremendous 


power with speed and mobility as in the 

R C bi . a P & H Models 800 and 900? 
a are omobination m These 214 and 3% yard machines have ex- 
; ; tremely fast line and swing speeds. They can 
w% S: hovels of this S: 1ze be maneuvered as easily as a one-yard ma- 
chine. They are steered entirely from the 
cab, and you don’t have to block the “cats.” 


The single-motor simplicity of the P & H 
Models 800 and 900 has been enthusiastically 
approved wherever these machines have been 
placed in operation. Choice of Diesel or elec- 
tric power. Write for special bulletins de- 
scribing P & H Models 800 and 900 in detail. 


HARNISCHFEGER CORPORATION 
Established 1884 
4425 W. National Ave., Milwaukee, Wis. 
Offices and Agents in all Principal Cities 
WAREHOUSES AND SERVICE STATIONS 


San Francisco, Los Angeles, Seattle, Dallas, Hoboken, Memphis, 
Jacksonville 


PERFORATED METAL SCREENS 


The quality of CROSS Screens gives longer service, 


increased production and lower cost. 


Greater Yardage 
for Less Per Yard 


CATALOG ON REQUEST. 
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CARBONDALE, PA. 
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To Get Real Reduction Crusher Performance Means a 


SYMONS CONE CRUSHER 


Compared on the basis of size and The rapidly gyrating cone with its 
price, no other type of reduction wide travel creates a big opening for 
crusher built can approach the enor- incoming material and discharge of 
mous capacity of the Symons Cone the crushed product. Speed and great 
Crusher. It is in a class by itself. The movement of the head are found only 
action of the cone or crushing head in this design. To have a capacity 
on the material crushed is entirely plant and to secure a product of uni- 
different from any other crusher. form size, install a Symons Cone. 


WAUKESHA LIME 
AND STONE CO. 


Waukesha, Wis. 
Two foot Symons Cone Crusher 


NORDBERG MFG. CO. 
“NEW YORK CITY LONDON, W. C. 2 LOS ANGELES, CALIF, 
51 East 42nd St. Bush House 1462 Stanley Ave. 


When writing advertisers please mention THe CrusHEep STONE JOURNAL 
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Above is illustrated the G-E motor- 
ized plants of the Public Service 
Quarries Co. and the Ready Mixed 
Concrete Co. of Kansas City, Mo. 
An interesting feature of the crushed- 
stone plant is the fact that the rock 
is mined. Note slope hoist at right. 


GENERAL ELECTRIC 


The Right Motorand 
the Right Control 


HEN you specify G-E Motorized Power, you 
obtain (1) the right motor for each job, selected 
from a wide range of sizes and types; (2) the right con- 
troller for each motor, available from an extensive line 
of modern control; (3) field-engineering service to apply 
the correct combination of motor and control to each job. 


After your plant is running, you are safeguarded by 
adequate warehouse stocks located within quick reach 
and by efficiently manned service shops to help you in 
emergencies. 


A large percentage of all crushed-stone plants find G-E 
equipment, engineering, and service so thoroughly 
satisfactory that they continue, year after year, to intrust 
General Electric with their every electric requirement. 


Join us in the General Electric program, 
broadcast every Saturday evening on a 
nation-wide N.B.C. network 


AER. A D ENGINEERING SERVICE PRINCIPAL 


for every drive in crushed-stone plants 


200-445 
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CORDEAU Helps Improve 
the Fragmentation 


CORDEAU, by speeding up the rate of detonation of 
the explosive charges in a blast, adds materially to the 
shattering effect of the explosive no matter whether it is a_ 
high grade dynamite or the slower blasting powders. Rock 
well broken, toe kicked out, little secondary blasting, and 
crushing units well supplied with rock mean good operating 
conditions and consequent profit for the quarry operator. 


CORDEAU: 


BICKFORD 


THE ENSIGN-BICKFORD CO. 


SIMSBURY - CONNECTICUT 


When writing advertisers please mention Tug CrusHED Stong JOURNAL 
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